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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve an opening rate 
by decreasing the number of gate lines and to embody an 
interlace display equal to the case of a CRT. 

SOLUTION: Many liquid crystal elements are formed by 
constituting a matrix and each liquid crystal element is 
provided with a thin-film transistor(TF=T) 12 and a 
capacitor Cs. One piece of the gate line 20 is disposed 
at every two lines of the adjacent odd number or even 
number of the matrix and the gates of the TFTs 12 of odd 
rows and even rows are connected to the same gate lines 
20. counter electrodes 26 are formed by each of the 
respective rows. First and second voltage control 
circuits 23, 25 output the voltages to put the liquid 
crystal elements of the even rows in odd fields and the 
liquid crystal elements of the odd rows in even fields 
to black displays for the capacitors Cs and the counter 
electrodes 26. 
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y^>^m'¥-omm\z^y) 2'D\z^w\^n 

[ 0 0 0 3] C^Tti, :^^H^(c:|lig-r §^^tC-:?l^T 

z.<Dm^^^mmi 0 2\t. ii^7.m^(D^^^zmmh 

^ Vv^X^'^O^f^^K^tlfcT F T:^^7.S1S 1 0 4 
^xmm^m^z:^y-y^)l^^^^1^l^^^^ 0 

?^^$nfcc F ^T^gis 1 0 8 <h^?^^^i5^^-eMf^ 

[ 0 0 0 4 ] T F T:^^XS1S 1 0 4 ±fCt^, IH 1 0 tC 

ct^ic, ^^mMiEibEBiss 1 1 0 ^octr/fi^^MiE 
idEpigsi 1 2f}m^^tixidK^. ^mm^z^im-r^mFB 
mT-i^c^mrnvx^^^o -rut^-^^^nmmwjmmi 
1 0 \^^^^\zMJt^r^m^<Dy- hy^y I i e 

-^OD 1 2^{Cii5mJE^^A.Ty- h ^-f > 1 16 ±(C{5e 
Z:?' 1 1 8 ^-Bt^il^^^^fCT^o ft^m^lE^J 

ipjg§ 1 1 2 ii^it:^r^fcM^-r ^fi^^'f > 1 2 0 
^tirzzi>^>^c s \zmmm^^^^-^^o ^vxm 

JEVs i g^Mf^^^^l 0 6 ^zWm^n^m&V com 
i:COM^/£AV ( = Vs i g-Vcom) IZ^-dX^^^b 
m^l^ C^B}m^'^^<^o^zU-DXi^^^. z.cx:2yy' 

>itc s \tmm^nrzmmm^<omE.^^wvxrz±x 

[ 0 0 0 5 ] ^fc. C F ;^^X^1S 1 0 8 ±coMr^m^l 

1 0 6\t^^mmi<\zmf^-^ri^o:)f}^-m^x^^. m 

1 1 ti^f^m^^ 10 6 {Z — ^bm&V c om^^iJDby^c 
i^^comJEV c omtiS^m^V s i g 

jEVG<hcD^<3^^^-rif-^i^?^i^^ iai2t^^f^m^i 

0 6 izmn-r^m&y c om^^^b$-ti:/c^^co^Ev 

40 c omtmmm^y s i g^^^O^y- hm!£VG tcol^ 

m^B^^mm 1 0 2 cD^i^):^^twti, ni^mm x o e\z 

1 0 6 \zwm-r^mE.^^^^^^:^^^^^^^o 
[ 0 0 0 6 ] ^fz. z<D^ofjim^B^^^mmi 0 2x 

CRT {mmm"^) \z^^mm^^^^^<^^ 

)l)^<Dmf^X\t. 1 0(C^b;^c^^#gCOy- 

50 > 1 1 6 fcy- hy)^mm^nrcmm h ^ > v;'^^' i i s 
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h ^-f > 1 1 6 icy- h/><mm^nrzmm v^>v7.9 

1 1 8^ll:^x^>bT. ^5t:'r^#f^^^^L Cfcfi^ 

[ 0 0 0 7 ] 

> 1 1 6 ;:>^^tt ^tiTis 0 , y- vv^ > \ i 6$:t 

[ 0 0 0 8 ] $eic, -r >:$^- u-x]^ibtc*5i^T, 
Aii^^#gcoy- h ^-f > 1 1 6 \zn^s-^^w.¥nn=f' 

> 1 1 6 tC^j|^-r^#?S^^^L C (Zti, #l3>5^>1t 
C s UTi^^fi-^mJE;^^^iJD^nTl^^<7)T, -S" 

;:>^oT, 1 0 2 TMS, cRT-e-i'> 20 

[ 0 0 0 9 ] :^^BJH. ^(D^'ou^^.^mm-t^tL^ 

[0010] 

miiHfi?^ h^yi^:^^^mc^m^Bmi^^zm^m^^^ 

^m^zisi^x. tKifav K 'J ^y^cofTcr chic, mn^mmm 40 
Tomri2m0jm^icMfS]-r^^f^m^^?^^L, mrie-^ 

-rB^f?s^^#f§^^cDft!ij^^M^£;-r^Hrrf2^j^a?^< xc 
o2^<7?fTri:tcy— h^<>^^itT. cineofT^ 

#s) <ofT^fi£-rHfifa?isrB^^ic J: 0 Mi^^f^^s-r^ (h 
n\zM^^-t^m^n\^mmtmiumm^^>h\z. migs so 
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mn^-f >^mcwm^ti^m&\z}t^crzm^mFBm'f' 

f6ims<ht^g2^ji®^<><hici^, gtrfSff ^^-r >^&iii; 
^m^ti^m&\z^.tD^rmmm^m^^^^<DW}^^ 

[0011] ^^BM<Dm¥B^7jkmmx\t. m&^^^m 
n^tcDMi^mmi^^z^m^mmm^^zmm-r^m 

nt^-:^<Dm^Bm^x(D^. m^nm,\z^scrzm^^'^ 

#gcDffi(M^#g<^ff © ^ •^(o-:;^co^i^r0^^ic<t o 
x^ >i5^-u-7.mm\z^^mm.^7^f)^'^mx^^. -r 

ic^sviT, >' ^ — <Dff co?^^ 
^ nTfi^mJEE ic^c;; i; ;^cf5!i^:|^^ i /j: ^ <ii 

f^^#@ Off CDf^^a^^tlT-^T. ±^COct^lCl^ 

^COj^^. CRT (^^^1^) CD^^^f^^(D-r > 
^- U-X^^^f^^B^^^eiCi3V^Tt>||^T# 
[0012] 

i^m<Dmmcomm] 'Aiz:^mm^nm<Dmmm\z^i^ 
ri^^mm^mrnvx^BM-r^. m i^^^^^m^z^^m^m 
^^^i^m(D-m^m-r^js^m^m. m2\^. mi<Dm^B 

^mmx^^. igi 1 ic:^-r<t ^ ic, ^mmo:)mmm(Dm 
6 t^n\^mmL. m\z:^m7sk(Dm^m^if\'^^'^^ c 

txm^-^nx^^^. T F T;^/^XS^4 tcti. 1^ 2 IC 

Tfki.rz^'D \z. t^^Bm^L ccDmmmmi 0 (ito) 

mmi o\z^m^nrz. nm-mmh'7>i^7.^x^^m 

^) ~'t^f)mmnmi o\zmf^-^tirc^>^>-^c 

7.^m^Lx^^^m^tix\^^^o tLx. -Ti-u^x 
(DjnjcTiicm^^o 1 6 Ti^isfrt 6n, ^n^^rmm 

y-x) t^^jE£;-r^fE^^< > 1 6 ic^^^tiTi.^^, 

-7 h U ^X<DfTCri:(CS'Ji®^< > 1 8 T^f^IStt 
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> 1 8 tc^^^nri^^o ^^t::. vku^t^op^ 
2 o^y- h7)^^/^:;-r^y- h ^-r > 2 0 \z^n^nmf^ 

[0 0 13] T F T;^/ ^XS^4 ±lCti^ 

(Dihti^^^^i-^ ^ti^n^m-r^tr-h^^ y 2 0 
(c^M^nrv^-g). ^^mMiE®i[ii£S2 2 (cti, mmm 10 

Kl^c^mMV vss, VvddiJctt/^n^^'^Vck 

i.-vc k 27:>^A;^$n. -f u-xigibic 

[0 0 14] m^nmmw]^^2 h^) ^xom^ 
1 6 izt^m^nx^^^o m^m.mmwim^2 4\z\t. ;^ 

^W.WjP^<^^M¥L vs s> H V (X d :iD^ZJ^^ U y ^ H c 

k 1 , H c k 2i)^xti'^n. src, {f ^^-f > 1 6 tern 

^^nx\^^^. ^fc. m^mmmw}mm2 4\z\^3m^ 
m^y sig.R.vsig.G. vsig. By)^xti 
m^MmmWim^ 2 4\tcn^m^iB^^zft-\:'r:L 
iS^if -^v s i g f)^m^^'< >i e^zihti-r^o rjiiD. 

m^^^z^^^n^o 

[0015] c F ^ ^ xm^e \zu. iMStc^b 

rz^z>iz. ±m'^ h'j ^ 7.<Dn^t^z. m^umf-i^ c(d 
mmmmi oizni^'r^n\^nm2 6 {iTO)tmf^ 30 

[0 0 16] ^LT, TFT:^^XS^4±tCti$6m 

zri^mi^^xsw.2(Dn,mummm2 3. 25iCcJ:o 

i:tK^2C)ma^J1^lHlg§2 3. 2 5 t^*(c:±fB-^ h 'J ^7 

2 3 (o^ai;^j)^^ti^ti^*n^jr^-r^fTo^j^^< > 
[0017] mi cDmEE^j'iai[sigs 2 3 tcii. 2 fc^u 

^ tc. ^itigiljfficomiliv V s s , V V d d (Ofdi, 
/7D'y^7Vcs. ckl. Vcs. ck2, X^— KM 
^ V c s . s t , 7 -.lU h' 'J A'-;^/'^>'UX V f r p t:^^ 

^n^'nA:^^nT^o. m 1 comEE^y^a^tmss 2 3 t^c 
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4^^tCbT, iiSmJEVcs. H^fctiftmSV c s . L 

Or,__^;^ ;:] >^>-4j-^JEV c s. s w <h U T # ^31 ^ ^ 

> 1 8 tcm:^-r^o 

[0018] — H 2 COmmSfjPlHlgS 2 5 (Cti. ^3 
tc^b^ J: 3 fc, ^itSgiljfficomiliV v s s , V v d d 
^ay^Vcom. ckl. Vcom. ck2, 
;;^>$^_l>.^-^Vcom. St. 7^— Jl/H'J/\* — 

m^2 s^tz.ti'bom^^zhtr^^. p^^>^;uK^ 

>vX^2 8*5j:U^N^-^>^;Uh^>vX:$^2 9(DV^ 

^JEVcom. L O — ;^^M[R]^M^EEV c o m. sw 
bT^f^^ll 2 6 tC^JEinT^, 

[0019] ^UT, t^d^ ^\zmL Kmrn-t^^o 

\Z. mi ^^ZS^2 <Dm}£mm^^2 S . 2 5(CJ:o 
U^xa)^m#l (^;^cli{Plfc#B) (on^zMnB-t^n 

f^mM 2 6 tmm^^ > i 8 (htc, mn^^ > i e 

CD >^>i:J-^i£ V c s. s ^^^XS^i^M.^n)£V c 

om. sw) 7j>^*Enj[}n^n^-:^. v h u x<7)j^fc#s 
ofTtcMj^:;-r^Mf^m^2 6 

1 8 if;:t^> ^g^B^^L C ^ft^^O 1 6;^^ 6 
CD m ffi t c ^ 6 T 4^ ^ ild ^ ^ <i: § m JE Tif^ ^ *U ^ n 

[ 0 0 2 0 ] 4 ti2^^McOff^^.^?iJO?^^^^^M 2 CO 

mi^^nm2(Di5'y7.mwL'i 0 ^ z2iL\zmm.m.m 
mm. u^xs\zif^'} y')^ym^mmvxm^'^nx^.^ 
C(D^ ^m 2 co:^^xS^ 3 2 oDP^tay^sct^y ^ 
>y ^-TX^ 3 4 trcfcoxa^tif^:^ ^-7>r ;U3^ 3 6 7^^' 
$ 6 tc^cD®±(c4^ U -f ^ 3 8 -t:M:bn 

fc^r^m^l2 6 T^^fl^^^nxv^^. -:^r, mico:^f^x 

S^3 0 (DF^{piJ^®fC^i4^ U vU 3>^^4 0±tcy- 

vm.mm4 2 ^mh^xf- vn.m4 4 i)mj$.^tircm.^ 

9J]^V ^>zy7.^ (FET) ^ ^ h ^ > >^ X 1 

2^, ^mm4 ^^mh^xmrn^^ > I s tt^^n^n 
m^-^nx^^^. ;i .zTfi^ h ^ vv'x^ 1 2 o H u-r 
>^^ictir;u^r:r:7AmM4 STii^'j^^^n, s/c^- 
hm@4 4 o±BBti^rBi^Mi^ 5 0 i:: j^oTS^nrv^ 

-5, ^fc, ^JtSP^-r > 1 8 (D±0i$feJiFa1^1fe^ 5 0 trM 
*:)tlTl^^o c:tl^il^CD±^lCfl)irBllfe^^ 5 2^ 

m^mo^o\zy^)zi y^itms Am%m^nx\^^^. 
^i.xzn^<D^m\tit^')^ ^ 6 sz^^x^m-^ 
nx^^^. 

I [ 0 0 2 1 ] c(Di:e> tc;^^^n^c?^^B^^^M 
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r^^7r:-r9< ^y^"^^- hT$>^o m^. (a) 
L (F) it. ^ti^n±n^^ h 0 ^ 7.<D m-^ 4rf. i5 

c s *5j:a^^tfS]ms 2 6 iz^n^rmim^ti^a >y=> 

■ttmJBEV c s ^ J:t/^r^m^mSV com. s wS:^ 
(G) (K) ti±IB-v' h U ^ X(0 2 fTC:<i:<0 

h ^-f > 2 0 (Cili;^ ^n^y- H^JEVG^^r, 

(L) isii^^ft^vs i g ^-en-en^LTi/i^o 

[0 0 2 2 ] mS<D (L) tC^L;t<i;^(C. {f^m^iS 

^4^SS^-tt, LfcT^^oT^ 1 i5<t^^ 2 (DmiE^Jt^lEl 
SS23. 25t>. (A) T^cCl^^b (F) fC^L;tJ:^tC, 
=3>x>1t^JEVc s i3<fcaJMl^^@^J!£ V com. s 

l(][plg§2 2H^>'^'-;UKcri:{c, i TK^^^coS^r^^. 
- H ^-f > 2 0 fC^)^$nfc±sBV hO ^X<D2 n^<D 

mm h'yyvT.^ \ 2 \t¥- hmjs vgt^^a^ u^)vti 
t^^r^mm\z:i6^^xmm^m^ts.K^ . -eot^^t^m® 
ig®iiHi£S2 At^w^iivx^^^mm^m^v s i g?:?^^^ h 
^y-jT.^ 1 2^iii;T&zi>5^>+hc s fc#^$&$n, 

[ 0 0 2 3 ] ^ 1 43 2 comEE^iJ^lHlSS 2 3 , 25 

(i. $ijtsp^-r > 1 8 i5 ctr/^f^m^ 2 6 ;o^^^#@*5cfc 

^7^' -;U K-rfe^7&WCi:oT=i >x>1t^JE V c sis 
izti^^fctr^m^mmv com. swO:;*c^$^^0^A 

i^b< i^^H^r'S (h. nwiy ^ -)VY\z^\.^x\t. m 
i^^zsm2(Dmj£mm^^2 2 5\t. msc* 

(A) . (B) iz^LrzJ;:^ \z. m ^ J:ZS 2 m 

Ecommy^ > I s:f2jzi^M\^mm2 6\z^Lx. ^^z 

^>{/XlEO)m.E. (=1 >x>-t^mJEV c s. s 
w (1) 43 cfc^/^r&imMmJE V c o m. sw (1) ) ^ 
tli:^^-^. /ly^cL, 1 #gc7)$iji^^<> 1 8 43j;r/^r^ 

mm 2 6 tC(^^^M7!>^tg>ct6tjtc{£V^mjE^m:^ 2 # 
J^<DUmy^ > 1 8 43j:t;^f^m^2 6 {Z\tfl&Mmf)^m 

n^izm^^mE^^mtf-r^. 

[ 0 0 2 4 ] C(Ot^. 1 #g0^1P^'1' > 1 8 43J:C/ 

ni^mm 2 6 tc^f£;-r^ V h u 1 fT@ ^j5£T&f^ 

K ^ >>'-7.5^ 1 2 <^ili;T^J^^nT^n > 
^. 2 #@ (^SiJ^^-r > 1 8 :fccttX^f^m^ 2 6 
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[ 0 0 2 5 ] ^(om^ mi ^J:zsm2<Dm&um\B\^2 

3. 2 5ti, 1 HCOP$FB^;:>^iS^igbfc^."^T, ^ 5 CO 
(C) . (D) \Z7jkLrz<ko^Z. 3#S43cfcC;4#@0O 

mmy-( y I sio<ktfn\^mm2 e^znvx. mmom 
E^H^tf-r^. ■ruiDt>. 3WrE(Dmmy^yis^x 
z^Mi^mmz 6\z\tmMmf)^^M^\ziS:^^m&^\hti 
4^m(ommy< y I s ^<kzSM{^mm2 6 \z\tm 

(Dum^^ y 1 8i3j:y^^rs]m^2 e tc^f&r^T h u 
^y.(D zn^^^-t^m^m^i. c\tmn<D^^^m.ii 
ti.K>. ^m^y-f yi 675^^^^^ k^>v7.^ 1 2 ^ 
iiCT^^^^nT^':^ yy^y-^c sf}^^^Lxi^^m^ 
mj^^K^i-xmi^^n^. -y^. 4#@©^jt®^^> 

1 8^^zsM^mm2 6 tc^tti^ir^-T h u^xcD4fT@ 

20 [ 0 0 2 6 ] ^LX. M 1 *5 Jct;:^ 2 comJE^P[ElS& 2 

3, 2 5\t5^E^^(Dmmy-c yi s:f5^tfM\^nm 

2 e^zMLxhrn^cDrnfE^mtt-r^o vtzfi^-DX. ^ 
^y ^ ~-)]^ \^x\t. mw^m^cD^nom^m^L C(D^f}^ 
ii^fcidf^L., znib<Dm^BmTL c\z^ommf)^^^ 

2 (DmjEmmm^ 2 3 . 2 5 u. la 5 fc^Lfcct ti. 
mi±^^^^-^xM<Dn&^iht}'t^f}^. c(Dm^y^ 

3^EU^<7:)^^^E<Dmm^-r y 1 s ^xzsn\^mm 
2 6^z\t. mMm^^^M^^z±^\.-^mj£^mtii.. 2# 
g, 4mEU^<Di^mmE(Dmm^-r y 1 s^^zs^\^ 

^, ^<Dtz^. m^y ^ '')v\^x\t. {M^#g(^ff coji^ 

40 [ 0 0 2 7 ] z.<D^r)\z. :^Mm<Dmmm<Dm^B^^^ 
m.2x\t. w.i^^rsm2<D^K.mm^^2 3 . 25 

frCTchO^rS]^^ 2 6 43j:tX=i >x>lj-C s tc^^jD 

<7)Stiigt^M<h-r^o \^rzi)^'ox. i^^f ^^i^#gofT 
coy- N 2 0 tc^i^^n, i^-(Dy- hfi^tcct 
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< x^^^^^T'g) c b;t7Si^oT, m^am^ 

T^cD. m^\tm^^tt^^. vTztj^^T. CRT {mm lo 

CD^^ tR^t?^^ — I/ — ^^^^^^^^^^ 

[0 0 2 8 ] /j:*?, ±mmm(Dmmm'v\t. mnmmm 
g&ai;^u, {^|gc:7^ -;u H-dE^llcDll^ii^v s i 

pTtE-cfeo, ^<Dm-^\z\t. me(D (a) t^c^v^u (f) 
]z^t<koiz. mi^^z^m2CDmmmm^^2 3 . 2 

com. s w=£ai:^t- ^ /t, ±15 

iM^m^V s i g co^ii^^ O^x.^ i bfcT:)^ ^ 7 CD 
(L) fc^t-^^fc, 1 HcoSBr^ir t tci®#ft^v s i 

0, ^ 1 4o^(l>'m 2 <DmJE^J1^[Hl^§ 2 3 , 2 5t^, ^7 

<D (A) 7^j;V>U (F) tz^b;^cJ:^fc. ±ndmmm(Dm 
^ t.W\M<D^yy'>^Mf£y c s. s D^^fpI^M 

^jEvc om. s v^^mti't^z,tx'\^m(Di^m^mm 

-f^^o ^i^CCO^^tC^j, ^8(D (L) IZ^hfz^O 30 

T^o, z.a)m^^zumm^z^^2 (Dmj£um\B\^2 

3, 25 t:?^ mS(D (A) ^tV^U (F) 
s J:rj:^r^mM^IEV com. sw^^D^^^i: 
[ 0 0 2 9 ] 

[^H^o?;!)^] ^:x±mmvrz<ko^z^mmo:>m¥B^7r^m 

h >ic^^^^n, I^-c^y- hit ^t::^-:? 

—yj(Dm¥Bm^\zj:r>x<D^m^^m^n^^ 
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x\t. '^^Eo ^xDmrn^^m^L-D-Dy- >o) 

fz. <>37-u-xigijtc*5v>T. ^ ]^xm 
^}>t^^^m<Dn(DmFBm'¥-f)mW}^rixm^nj£^zf;t^ 
crz^B^mtu^ m^^B(Dn<Dm^Bm^\t-r 
-cT, ±m<D^o\z'^^<D^^^mtu^ . Ltzt^-D 
X. m?i\tmm:^tf£^. ^om^. CRT immm 

imi] :$imm\z^^mFBm^^m.<D-m^^'^^^^ 
^mx^^o 

m2] mKDm^B^^^^m^m^^^TFTi^^xm 
m(D^^mx^^o 

[I2I4] mmm(Dm¥B^^^^m:<^W\mmm^^'tmmm 

[gi 1 1 ] ^[^^l^fC^JtJP^n^mJEV c om^y- h 
miEV G*5j::r;iii^ft^V s i g i <D HI ^ ^ 

[^12] Mr^m^icPn^p^ti^mffiVcom^y-h 

2 ^i^^B^TF^M, 4 TFT:^^XS^. 6 

cYiivy^mw.. 10 m^^n^m.. 12 li^h^ 

>vx^. 16 {t^^-r>. 18 mm^y-^y^ 

20 y-hy-ry. 22 ^i£mM^iij[His&. 2 

3 <Dm&Mmm^. 24 m^nmmmm 

2 5 ^ 2 comjE^j^iHiss. 2 6 ^r^m@. 

2 8 P^vV^^WhvVv^X^, 2 9 N^^> 

^;Uh^>i^X:$^, Cs a>x>-!t, LC 
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